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Potato, the world’s fourth most produced food crop, is grown on 
~20 million ha worldwide. It can yield up to 2.3 tons of dry matter, 
7.1 million Kcal, and 196 kg protein per ha. The relatively short 
growth cycle makes potato a highly intensive crop, and compe-
titive when compared with other crops. More than half of the 
global potato production is contributed by developing countries, 
making it critical to poverty reduction and food security. Modern 
potato varieties have short and sparse roots that make it very sen-
sitive to water shortage, even if the stress is only for short periods. 
Many potato-growing regions around the world regularly suffer 
droughts due to erratic rainfall or inadequate irrigation techniques. 
The situation is expected to worsen in the near future due to cli-
mate change, which will increase the frequency of drought events 
in many regions. The severity of the impact of drought on potato 
yield depends on its frequency, intensity, and duration and the 
phenology of the potato crop.
Realizing the impact of climate change on global potato produc-
tion, the International Potato Center (CIP) has adopted adapta-
tion and abiotic stress tolerance as a key theme for new Strategic 
and Corporate Plan (SCP). We are expanding on a comprehensive 
approach that is fully aligned with the SCP to develop potatoes 
for target regions with enhanced adaptation and abiotic stress 
tolerance. The key components of the approach that are critical 
for increasing plant performance in drought prone areas are: cha-
racterizing target and experimental environments, development 
and utilization of appropriate populations, germplasm and tools 
for genetic dissection, development of robust and standardized 
protocols for phenotyping of traits related to drought tolerance in 
field conditions, and multi-environmental trials to characterize and 
exploit G x E in breeding. Usually potatoes exhibit strong G x E 
interactions, therefore multi-environment trials are crucial to fully 
understand their magnitude, the genetic potential and to predict 
future productivity of potatoes in target environments. 
In stressed conditions, plants use different physiological mecha-
nisms to help them cope. Attributes such as chlorophyll content, 
relative water content, osmotic potential, yield parameters, and 
Water Use Efficiency, the increase in plant production per unit of 
water used, and their relationships with each other can help to 
devise strategies to ensure high yield and minimize unpredicta-
ble losses due to water shortage. Another aspect that can have 
a crucial role in surviving drought is the capacity of root system 
architecture to access available moisture. Features such as root 
number, root length, root angle, root thickness, root hair, and root 
weight, potentially associated to multiple drought stress scenarios 
should be identified to develop rapid field screening protocols to 
be used in breeding programs for screening of drought tolerant 
cultivars. 
Furthermore, the presence of great genetic variation for several 
stress related traits could be efficiently utilized for stable yield 
under water limited conditions by acquiring good understan-
ding of the genetic architecture of adaptation and abiotic stress 
tolerance related traits and identification of molecular markers 
linked to them, which could be used for climate smart breeding 
programs. We are taking full advantage of recent developments 
in genomics and bioinformatics in general and potato in particular 
for understanding the genetic basis of drought tolerance and its 
component traits via QTL and association mapping. The markers 
associated with traits of interest will be used to select plants with 
favorable alleles to make informed crosses in CIP’s breeding pro-
gram to develop resilient cultivars that yield well with stable qua-
lity under water-limited conditions. 
